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DUPLEXER AND ANTENNA APPARATUS 
USING THE SAME 

BACKGROUND OF THE INVENTION 

This application claims bene?t of Japanese Patent Appli 
cation No. 11-374369 ?led on Dec. 28, 1999, the contents of 
Which are incorporated by the reference. 

The present invention relates to duplexers and antenna 
apparatus using the same and, more particularly, to a antenna 
apparatus, Which is constituted by an antenna part and a 
duplexer part and can be suitably used as portable telephone 
set or like mobile communication system for transmitting 
and receiving signals to and from a common antenna. 

Recent rapid progress trend of introducing and dealing 
With computers and various data in our society is leading to 
pronounced spread of mobile communication, such as por 
table and vehicle-mounted telephone, systems. Also, as 
mobile communication antenna, various types have been 
proposed. As prior art antenna system examples, Japanese 
Patent Laid-Open No. 5-327319 discloses “Antenna 
Duplexer”, Japanese Patent Laid-Open No. 8-213835 dis 
closes “TWo-Frequency Common Antenna”, and Japanese 
Patent Laid-Open No. 11-312907 discloses “Matching Cir 
cuit Chip, Filter With Matching Circuit, Hybrid Antenna 
duplexer System and Mobile Communication System”. 

Aprior art antenna apparatus Will noW be described With 
reference to FIG. 3. The illustrated antenna apparatus com 
prises an antenna element or Whip antenna 30, an antenna 
element connector part 31, an antenna element connector 
piece 32, a duplexer output part 33, a duplexer receiver input 
part 34, a duplexer transmitter input part 35, a duplexer 36, 
a radio part substrate 37, a high frequency matching capaci 
tor 38 and a high frequency matching coil 39. 

The relation betWeen Whip antenna and duplexer of a 
portable telephone set or the like is just like the relation 
betWeen the Whip antenna 30 and the duplexer 36. 
Speci?cally, the Whip antenna 30 as antenna element is 
supported by a mold or like of the portable telephone set, and 
its high frequency electrode part 31 as its connector part is 
electrically coupled to the duplexer 36 by its connector piece 
32, Which is soldered to the radio part substrate 37. The 
connector piece 32 is connected to an antenna side terminal 
of the duplexer 36 by a high frequency strip or like provided 
on the substrate 37. The circuit of the duplexer 36 is formed 
by connecting the transmitter and receiver input parts (or 
terminals) 35 and 34 to a transmitter and a receiver part, 
respectively, of the substrate 37. 

The duplexer 36 occupies a predetermined area on the 
radio part substrate 37 despite demands for its siZe and 
Weight reduction. In addition, the Whip antenna 30 has such 
a shape that a Wasteful inner space is formed in the frame of 
the portable telephone set. Furthermore, since the duplexer 
36 is mounted on the substrate 37, the Whip antenna 30 and 
the duplexer 36, Which are both 50 ohms in their character 
istic impedance, are interconnected by a connector strip line 
or the like, and thus require the chip capacitor 38 and the 
chip coil 39 for their high frequency matching. 

In still further aspect, as next era portable telephone 
system a W-CDMA system has been adopted. This commu 
nication system is a simultaneous transmission/reception 
system, and should alWays use a duplexer. The transmission/ 
reception frequency band used in this system is 2 GHZ and 
extremely high. Although the duplexer used has been con 
siderably reduced, in vieW of its mounting in the portable 
telephone set the siZe reduction is insuf?cient to meet 
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2 
recently rapidly escalating demand for portable telephone 
set siZe reduction. That is, the insuf?cient siZe reduction of 
the duplexer that is herefore available is an undesired factor 
from the potable telephone siZe reduction standpoint. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a duplexer 
and an antenna apparatus using the same, Which can be 
reduced in siZe suf?ciently to suit portable telephone sets 
noW escalating in siZe reduction and nevertheless ensure 
various required electric properties. 

According to an aspect of the present invention, there is 
provided a duplexer comprising a transmitter side dielectric 
?lter having a semi-cylindrical shape, a receiver side dielec 
tric ?lter having a semi-cylindrical shape, and a substrate 
interposed betWeen axially sectional surfaces of the tWo 
dielectric ?lters facing each other, the tWo dielectric ?lters 
having output parts thereof connected to a connector, Which 
is connected to an antenna. 

The transmitter and receiver dielectric ?lters each have 
axial holes. 

According to another aspect of the present invention, 
there is provided an antenna apparatus comprising an 
antenna part having an end part, in Which the above duplexer 
is disposed. 

According to other aspect of the present invention, there 
is provided an antenna apparatus comprising an antenna part 
having an end part de?ning an inner space, in Which the 
above duplexer is disposed. 
According to further aspect of the present invention, there 

is provided an antenna apparatus for transmitting and receiv 
ing transmission and reception signals by using a substan 
tially rod-like antenna element, Wherein: the antenna ele 
ment has a holloW stem part; and a transmitter side ?lter and 
a receiver side ?lter both having a substantially semi 
cylindrical shape are disposed in the stem part of the antenna 
element such as to constitute a duplexer. 

According to still other aspect of the present invention, 
there is provided an antenna apparatus for transmitting and 
receiving transmission and reception signals by using a 
substantially rod-like antenna element, Wherein: the antenna 
element has a holloW stem part; a transmitter side ?lter and 
a receiver side ?lter both having a substantially semi 
cylindrical shape are disposed in the stem part of the antenna 
element such as to constitute a duplexer; and the substan 
tially semi-cylindrical transmitter and receiver side ?lters 
are coupled together via a coupler substrate interposed 
therebetWeen. 
The antenna element and the duplexer are interconnected 

by a connector provided on the coupler substrate. Input and 
output parts formed on outer surfaces of the transmitter and 
receiver side ?lters are connected by a plurality of connector 
pieces to a transmitter and a receiver part of a radio part of 
a portable telephone set or the like. The antenna element has 
a tip part greater in diameter than the remainder. 

Other objects and features Will be clari?ed from the 
folloWing description With reference to attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW shoWing a duplexer used in 
a preferred embodiment of antenna apparatus according to 
the present invention; 

FIG. 2 is a perspective vieW shoWing the preferred 
embodiment of antenna apparatus according to the present 
invention; and 
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FIG. 3 is a perspective vieW showing a prior art antenna 
apparatus. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

Preferred embodiments of the present invention Will noW 
be described With reference to the draWings. 

FIG. 1 is a perspective vieW shoWing a dupleXer used in 
a preferred embodiment of antenna apparatus according to 
the present invention. Referring to the Figure, the illustrated 
antenna apparatus comprises a transmitter side dielectric 
?lter 1, a transmitter side dielectric ?lter output part 2, a 
connector 3 for connection to the antenna e dielectric ?lter 
resonation holes 4, a receiver side dielectric ?lter 5, a 
receiver side dielectric ?lter output part 6, a receiver side 
dielectric ?lter input part 7, a dielectric ?lter coupler sub 
strate 8 and a transmitter side dielectric ?lter input part 9. 

The transmitter side dielectric ?lter 1, unlike the shape of 
the usual dupleXer, is semi-cylindrical. The dielectric ?lter is 
connected by the transmitter side dielectric ?lter input part 
9 to the radio transmitter side, and its output is provided 
from its output part 2. The dielectric ?lter 1 has the high 
frequency resonation holes 4. The receiver side dielectric 
?lter 5, likewise, is connected by the receiver side dielectric 
?lter input part 7 to the radio receiver side, and its output is 
provided from its output part 6. The output parts 2 and 6 of 
the dielectric ?lters 1 and 5 are electrically connected by the 
connector 3 to the substrate 8, Which is provided betWeen the 
tWo dielectric ?lters. The connector 3 provides the dupleXer 
output, and constitutes the juncture of connection to the 
antenna. The overall structure as described above constitutes 
the dupleXer and is substantially cylindrical as a Whole. The 
substantially cylindrical dupleXer is formed in this shape for 
the purpose of making it to be integral With the antenna. 

Unlike the prior art dupleXer, Which is block-like in shape 
and is mounted on the radio substrate as described above, the 
dupleXer for the antenna apparatus according to the present 
invention has the structural feature that it is cylindrical in 
shape. The prior art dupleXer comprises tWo ?lters, Which 
are coupled together and shares frequency bands of Waves 
on the transmitter and receiver sides. The tWo ?lters are 
connected to a single antenna. The dupleXer thus requires 
three terminals, and therefore it has a block-like shape. Such 
block-like dupleXer should be mounted on a radio substrate, 
and also requires a chip capacitor and a chip coil for high 
frequency matching With the antenna, Which is subsequently 
connected. 

FIG. 2 is a perspective vieW shoWing the preferred 
embodiment of antenna apparatus according to the present 
invention. The illustrated antenna apparatus comprises a 
Whip antenna element 22, a juncture 23 as connector, a 
dupleXer 24 and connector pieces 25 to 27. The Whip 
antenna element 22 is rod-like With a small diameter as a 
Whole, and has relatively large diameter end parts as a tip 
and a stem part 21 and 29, respectively. 

The dupleXer 24 is the one described before in connection 
to FIG. 1. The dupleXer 24 is disposed in the stem part 29 
of the Whip antenna element 22. The dupleXer 24 and the 
antenna element 22 interconnected at the juncture 23. The 
connector pieces 26 and 25 are connected to the transmitter 
and receiver sides, respectively, of the ratio part. It Will be 
seen that the antenna apparatus 20 as a Whole has a char 
acteristic of dupleXer, and is connected to the radio part. 

The operation of the preferred embodiment of antenna 
apparatus as shoWn in FIGS. 1 and 2 Will noW be described. 
As best shoWn in FIG. 2, high frequency signal from the 
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radio transmitter part (not shoWn), is coupled via the con 
nector piece 26 to the antenna element 22. The dupleXer 24 
comprising the high frequency dielectric ?lter is provided in 
the antenna element 22 and is connected to the connector 
part 26. LikeWise, the radio receiver part (not shoWn), is 
connected via the connector piece 25 to the dupleXer 24. The 
output of the dupleXer 24 is coupled to the antenna element 
22, and the Whole antenna serves as dupleXer. 

The operation of the dupleXer 24 provided in the antenna 
element 22 Will noW be described. The transmitter side 
dielectric ?lter 1 is the same in material and shape of the 
resonating part as the usual block type electric ?lter. 
HoWever, the ?lter 1 is actually semi-cylindrical or substan 
tially semi-cylindrical in shape. The receiver side dielectric 
?lter 5 has the same shape. The ?lter coupler substrate 8 is 
disposed betWeen and couples together the transmitter and 
receiver side dielectric ?lters 1 and 5, Which can thus operate 
together as dupleXer. 
The preferred embodiment of dupleXer and antenna appa 

ratus using the same according to the present invention has 
been described in connection With its construction and 
operation. This embodiment, hoWever, is merely eXemplary 
and has no sense of limiting the present invention, and a 
person skilled in the art Will readily understand that various 
changes and modi?cations of the embodiment may be made 
for speci?c purposes Without departing from the scope and 
spirit of the present invention. 
As has been made obvious from the above description and 

the draWings, the dupleXer and the antenna apparatus using 
the same according to the present invention permits a small 
siZe antenna apparatus to be obtained by integrating the 
dupleXer and the antenna element. Speci?cally, it is possible 
to save substrate area and space of mounting of the dupleXer 
and the antenna element. In addition, since the receiver and 
transmitter sides of the ratio part are directly coupled of the 
antenna element, by setting the impedance, for instance 50 
ohms no impedance matching element need be added, Which 
has a pronounced practical effect that it is possible to further 
reduce siZe and price of the assembly While ensuring satis 
factory electric characteristics. 
What is claimed is: 
1. AdupleXer comprising a transmitter side dielectric ?lter 

having a semi-cylindrical shape, a receiver side dielectric 
?lter having a semi-cylindrical shape, and a substrate inter 
posed betWeen axially sectional surfaces of the tWo dielec 
tric ?lters facing each other, the tWo dielectric ?lters having 
output parts thereof connected to a connector, Which is 
connected to an antenna. 

2. The dupleXer according to claim 1, Wherein the trans 
mitter and receiver dielectric ?lters each have aXial holes. 

3. An antenna apparatus for transmitting and receiving 
transmission and reception signals by using a substantially 
rod-like antenna element, Wherein: 

the antenna element has a holloW stem part; and 

a transmitter side ?lter and a receiver side ?lter both 
having a substantially semi-cylindrical shape are dis 
posed in the stem part of the antenna element such as 
to constitute a dupleXer. 

4. The antenna apparatus according to claim 3, Wherein 
input and output parts formed on outer surfaces of the 
transmitter and receiver side ?lters are connected by a 
plurality of connector pieces to a transmitter and a receiver 
part of a radio part of a portable telephone set or the like. 

5. The antenna apparatus according to claim 3, Wherein 
the antenna element has a tip part greater in diameter than 
the remainder. 
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6. An antenna apparatus for transmitting and receiving 
transmission and reception signals by using a substantially 
rod-like antenna element, Wherein: 

the antenna element has a hollow stern part; 

a transmitter side ?lter and a receiver side ?lter both 
having a substantially serni-cylindrical shape are dis 
posed in the stern part of the antenna element such as 
to constitute s a dupleXer; and 

the substantially serni-cylindrical transmitter and receiver 
side ?lters are coupled together via a coupler substrate 
interposed therebetWeen. 

7. The antenna apparatus according to claim 6, Wherein 
the antenna element and the dupleXer are interconnected by 
a connector provided on the coupler substrate. 

8. The antenna apparatus according to claim 6, Wherein 
input and output parts formed on outer surfaces of the 
transmitter and receiver side ?lter are connected by a plu 
rality of connector pieces to a transmitter and a receiver part 
of a part of a portable telephone set or the like. 

9. The antenna apparatus according to claim 6, Wherein 
the antenna element has a tip part greater in diameter than 
the reminder. 

10. An antenna apparatus comprising: 
an antenna part having an end part With a dupleXer, said 

dupleXer including: 
a transmitter side dielectric ?lter having a semi 

cylindrical shape; 
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a receiver side electric ?lter having a serni-cylindrical 

shape; 
and a substrate interposed betWeen aXially sectional 

surfaces of the tWo dielectric ?lter facing each other, 
the tWo dielectric ?lters having output parts thereof 
connected to a connector, Which is connected to an 

antenna. 

11. The apparatus of claim 10, Wherein the end part 
de?nes an inner space in Which the dupleXer is disposed. 

12. An antenna apparatus comprising: 

an antenna part having an end part With a dupleXer,said 
dupleXer including: 
a transmitter side dielectric ?lter having a semi 

cylindrical shape; 
a receiver side dielectric ?lter having a serni-cylindrical 

shape; 
and a substrate interposed betWeen aXially sectional 

surfaces of the tWo dielectric ?lters facing each 
other,the tWo dielectric ?lters having output parts 
thereof connected to a connector,Which is connected 
to an antenna,Wherein the transmitter and receiver 
dielectric ?lters each have aXial holes. 

13. The apparatus of claim 12, Wherein the end part 
de?nes an inner space in Which the dupleXer is disposed. 


